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© Composite material with foamable core. 



© The invention relates to a composite material 
comprised of a support (1) and a heat foamable 
material (8), said heat foamable material (8) being 
contained into a room (7) defined by the support (1) 
so that when heat is applied, foam expands out of 
the room (7). 

The invention relates also to an expanded seal 
(9) obtained by using a composite material as de- 
fined herebefore and to processes for the manufac- 
ture of such composite material. 
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The present invention relates to a composite 
material suitable for making seals, lor example in 
cavities of a car structure. 

For making seals in cavities of vehicles, it is 
known to use heat foamable materials, i.e. materi- 
als which are converted at least partly into a foam 
by heating. 

For example, heat foamable materials are 
shaped, to be introduced in the cavity and are then 
submitted to a heating, to allow the foaming. Dis- 
advantages of such a method are, for example, 

* use of a major quantity of expansive heat 
foamable material ; 

* many geometries and positions are impos- 
sible because of flowing of the foamed ma- 
terial ; 

* assuming the amount of heat foamable ma- 
terial is unsufficient, no complete seal will be 
obtained; 

" the structure will be submitted to unequal 
pressure due to the foaming. 
The present invention has for subject matter a 
composite material using a limited amount of heat 
foamable material while being suitable for making 
an excellent seal. The pressure exerced by the 
foamable material can be used interactively by the 
support for either directing the flow of the foam 
or/and shaping or transforming the support. Other 
advantages of the composite material according to 
the invention will be given furtherbelow. 

In the specification hereafter, the wording 
"room" is used for defining a space defined by a 
wall or several walls such as a channel, a groove, 
etc. 

The composite material according to the inven- 
tion is comprised of a support forming a room or 
space and of a heat foamable material agenced in 
said space or room, said support being made of a 
material with a melting temperature higher than the 
temperature requested for the foaming, so that 
when heat is applied to said foaming material, said 
material expands to a foamed form out of the 
space through at least one opening, preferably 
several openings, of the support or opening(s) 
formed in the support due to the heat and/or the 

foaming pressure. 

Advantageously, the room or groove formed in 
said support has at least one or several openings 
whereby at the foaming temperature, foam flows 
out of the room or groove in at least two different, 
preferably opposite direction. For example, when 
heat is applied, foam flows outside the room 
through two opposite openings, the flow of foam 
through a first opening being substantially in an 
opposite direction to the direction of the flow of 
loam through the second opening. 

According to an embodiment, the support com- 
prises an upper plate and a lower plate linked the 



one to the other by two walls forming channel(s) 
having a substantially equal cross-section betw en 
the parts of the walls agenced the on in front to 
the other. Such an embodiment is suitable to force 

5 the foam flowing out of the room to flow preferably 
in a direction corresponding substantially to the 
axis of the channel. 

Possibly, part(s) of the support is free of heat 
foam expandable material, whereby during the 

io foaming, foam glides first on the support before 
extending or flowing outside the support, so that 
during the foaming, the foam no more in contact 
with the support has a sufficient rigidity so as to 
expand substantially only in the plane defined by 

75 the support. 

For example, the support comprises an upper 
plate and a lower plate linked the one to the other 
by walls forming channel(s) extending between op- 
posite end-openings, one end of said channels 

20 being provided with a means to limit the passage 
of foam out of the channel(s) at said end(s). A 
preferred foaming direction is set, and the expan- 
sion force is controlled. 

For facilitating the use of the composite ma- 

25 terial. the support is provided with a means for 
securing it on a frame or structure. 

The support is, for example, made of a com- 
position containing polyamide, i.e. of a material 
resisting at temperature of 200-255" C. tempera- 

30 ture higher than the temperature required for the 
foaming. 

According to a characteristic of an embodi- 
ment, the face of the upper plate directed towards 
the lower plate is parallel to the face of the lower 
35 plate directed towards the upper plate, said faces 
being separated the one from the other by a dis- 
tance of at most 5 mm. 

According to a further embodiment of a com- 
posite material according to the invention, the sup- 
40 port comprises a first plate with a central hollow, a 
second plate with a central hollow and an element 
linking the said plates to form a channel extending 
between said central hollows. 

According to a further characteristic of an em- 
45 bodiment. the composite material has bending 
point(s) or line or lines with a low bending resis- 
tance, allowing the transformation of shape and/or 
the support is made of a material which is defor- 
mable at the foaming temperature when the toam- 
50 ing pressure is higher than a determined pressure. 

For example, the composite material is com- 
prised of a support element comprising a first part 
linked by bending point(s) or line(s) to a second 
part, said first and second parts bearing each a 
55 plate, whereby the free end of the plate of the first 
part adjacent to the second part is distant from the 
free end of the plate of the second part adjacent to 
the first part, as well as from the second part. 
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A room is so defined between said first and 
second parts and their corresponding plates, said 
room having at least one opening located between 
the free ends of the plates. 

Foaming material is placed in said room. The 
foaming pressure is used to bend the first part with 
respect to the second part, (the bending point(s) or 
line(s) acting as a hinge) allowing the composite to 
change shape. Preferably the movement of the 
hinge is being stopped by a stopper prolongation 
of the first or second part. 

Heat foamable materials which can be used are 
for example compositions disclosed in EP 
90301406.6 (PCT/EP 91/01520). Such compositions 
contain for example polymer or copolymer of eth- 
ylene and unsaturated acrylic ester. 

The invention relates also to an foamed seal 
which is susceptible to be obtained by the heating 
of a composite material according to the invention, 
said seal being characterized in that it comprises a 
support defining a space or room and a foam 
extending in said space or room, as well as partly 
outside said room towards wall(s) of the structure 
on which a seal has to be formed. 

The composite material used is advantageous- 
ly a material in which a major part of the foamable 
material is close to the wall(s) of the structure on 
which a seal has to be formed. In the seal obtained 
by using such a composite material major part of 
foame material is close to wall(s) of the structure. 

According to an embodiment of said seal the 
foam extending outside an opening of the space or 
room has substantially an equal density or the 
foam extending outside the room has substantially 
an equal density. 

According to another embodiment, the seal has 
a central opening defined by the support which is 
provided with a surrounding room or space, foama- 
ble material expanding outside the room so as to 
form a surrounding seal. 

The invention relates also to a seal element, 
said element comprising : 

* a first piece consisting of two plates sepa- 
rated the one from the other and linked the 
one to the other by a means advantageously 
provided with several openings, a room being 
defined between said two plates; 
a second piece consisting of two plates sepa- 
rated the one from the other and linked the 
one to the other by a means advantageously 
provided with several openings, a room being 
defined between said two plates, and 
a composite material according to the inven- 
tion, said composite material being partly lo- 
cated in the room of the first piece and partly 
located in the room of the second piece, so 
that when heat is applied, foam expands out- 
side the composite material into the rooms of 



the first and second piec s reaching means 
linking the plates of said pieces so as to push 
the pieces away the one from the other. 
The invention relates also to processes suitable 
5 for the manufacture of composite materials accord- 
ing to the invention. 

According to a first process, the heat foamable 
material is injected in the room when the inner wall 
of said room has a minimum temperature of 50 ■ C. 
70 The support is advantageously injected in a mold 
provided with a core, by example, an unamovible 
core so as to form a space in said support; the 
injected support being then removed from said 
mold and placed into a second mold, whereafter 
75 the heat foamable material is injected into the said 
formed room or space. 

According to another process, a layer of heat 
foamable material is extruded between an upper 
film and a lower film, after, before or during the 
20 extrusion of said material between said films, links 
are formed between the films, and composite ma- 
terial consisting of an upper plate, a lower plate, at 
least a link and heat foamable material is cut in 
said films and layer. 
25 According to a characteristic of said latter pro- 

cess, the heat foamable material does not attach 
on said films, whereby after the cutting of the 
composite material(s) and collecting the composite 
material(s). the films and the layer of heat foamable 
30 material are separately been collected for their re- 
use or for the recycling thereof. 

According to a further process, susceptible to 
be used for the manufacture of a support plate 
provided with a layer of heat foamable material 
35 having a thickness of less than 3 mm, 

- a masking sheet is placed above the support 
to mask it partly, 

- a powdered heat foamable material is applied 
on the unmasked part of the support, and 

40 - before masking or powdering or after powder- 
ing, heat is applied to obtain a continuous 
heat foamable material layer or a continuous 
foamed layer on the support. 
Other details and characteristics of the inven- 
ts tion will appear from the following description 
which refers to the attached drawings. 
In these drawings. 

Figure 1 is a perspective view of a first embodi- 
ment of a composite material according to the 
so invention; 

Figure 2 is a perspective view of the first em- 
bodiment after foaming; 

Figures 3 and 4 are cross-section views of a 
second embodiment of a composite material 
55 according to the invention before and after 
foaming; 

Figure 5 is a perspective view of a third embodi- 
ment of a composite material according to the 
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invention; 

Figure 6 is a perspective view with cross-sect™ 
dooming to the invention- 
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end opening of a space or room or channel 7 is 
provided with a means 17 for limiting the flow of 
foam outside the room or channel through said end 
opening for acting against the flow of foam outside 
the room or channel through said end opening. 5 
Such a means is for example a comb or other 
similar piece defining a plurality of small openings 
1 7a, preferably openings which are parallel the one 
to the other and which have a reduced width wa 
with respect to the width w or height h of the room 10 
or channel 7. 

The heat foamable material 8 is located within 
the room 7 and does not fill completely the room 7 
in his unfoamed form. 

Figure 7a shows another embodiment of a 75 
composite material according to the invention. Said 
composite material is comprised of a support ele- 
ment 300 comprising two parts 301,302 linked to- 
gether by a bending line 303. Each part bears, 
independently from the other, a plate 304, 305, the 20 
free enc 306 of Ihe plate 304 of the part 301 being 
distant from and not linked to the free end 307 of 
the plate 305 of the part 302. 

A room 7 is so defined by said parts 301,302 
and their plates 304.305. 25 

The plates 304,305 are attached to parts 
301.302 respectively by linking walls 308,309. 

The bending line 303 consists of a groove 
whereby the thickness e of the support material is 
reduced. ■ 30 

Heat foamable material 8 is placed in the room 
7 and acts as means ensuring that no bending 
occurs when the composite material is used at a 
temperature lower to the foaming temperature i.e. 
at a temperature at which the heat foamable ma- 35 
terial is rigid, for example when the composite 
material is placed into a cavity. 

When the foaming temperature is reached, due 
to the pressure of the foam exerted on the support 
element linking walls 308,309 and on the plates 40 
304,305. the pari 302 rotates (R) around the bend- 
ing line 303 with respect to the part 301 (See 
Figure 7b). 

Due to a stopper prolongation 310 beared by 
the part 302, the part 302 is able to rotate up to 45 
contact said prolongation. Foam partly flows out- 
side the room 7through the opening defined be- 
tween the free edges of the plates and acts there- 
fore as means for connecting rigidly the parts 
301,302 together and as means for ensuring that 50 
the part 302 is no more able to pivote with respect 
to the part 301 (See Figure 7C). 

Figure 8 shows a sealing element using a 
composite material according to the invention. Said 
element 30 comprises : 55 
' a first piece 31, consisting of two plates 32,33 
separated the one from the other and linked 
by a means, such as wall 34, provided with 



several openings 35, a space or room 36 
being defined between said two plates, 
a second piece 37 consisting of two plates 
38,39 separated the one from the other and 
linked by a means 42 provided with several 
openings 40, a room or space 41 being de- 
fined between said two plates, and 
a composite material 1 according to the in- 
vention. 

Said composite material is partly located in the 
room 36 of the first piece 31 and partly located in 
the inner space or room 41 of the second piece 37, 
so that when heat is applied, foam expands outside 
the composite material into the spaces or rooms 
36,41 of the first and second pieces reaching the 
means 34,42 linking the plates of said pieces so as 
to push the pieces away the one from the other 
(arrow Z). When the foam pressure is too high, 
foam can partly flow through the openings 40,35. 

Figure 9 shows a further embodiment of a 
composite material according to the invention. 

In said embodiment, the support 1 consists of : 
a first plate 50 provided with a circular open- 
ing 51; 

a second plate 52 provided with a circular 
opening 53, and 
* an element 54 linking the plates 50,52 and so 
as to form a channel extending between the 
openings 51 and 53. Said element 54 com- 
prises two hollow funnel shaped pieces 
55,56; the ends of which having the lower 
cross-section or diameter being linked to- 
gether for example by means of a tube 57. 
Between the plates 50,52 and the element 54, 
an annular space or groove 58 is formed, said 
space or groove having a surrounding opening 59 
and being partly or entirely filled with a heat foama- 
ble material 60. 

The upper and lower plates 50,52 are linked to 
the element 54 in such a way that parts of said 
plates are able to pivote along an edge 61 during 
the foaming. For example, the edge 61 is provided 
with a cutting 62 on its face opposite to its face 
directed towards the space 58 (see figure 10). 

The upper and lower plates 50,52 are com- 
prised of a plurality of arc-sections 64 linked to- 
gether by a breaking line 63 (see figure 11). When 
the foam pressure against the plates 50,52 is high 
enough, the arc sections will fold at the weakening 
lines and take the shape of a funnel. 

Figures 13 to 16 are shematic step views of a 
process for the manufacture of a composite ma- 
terial according to the invention. 

A mold 60 is provided with two molding cham- 
bers 61,62, and a central core 63 extending in the 
molding chamber 61. A cover 64 has two protru- 
sions 65,66 intended to be introduced partly into 
the molding chambers 61,62 so that at least during 
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the injection of plastics or other materials into the 
molding chamber 61, a protrusion 65 contacts the 

central core 63. 

The cover 64 is provided with channels 66,67 
respectievely for injecting materials for making the 
support and heat foamable materials. 

The various steps of the process will be ex- 
plained herebelow : 

Step A : 

The molding chambers 61 and 62 are void. 
After closing said chambers by means of the cover 
64, plastic material is injected in a molding cham- 
ber 61 so as to form a support provided with a 
space or room or groove. 

Step B : 

The cover 64 is removed so* as to draw the 
injected support 1 out of the chamber 61 and the 
cover 64 is rotated (arrow R) so as to place the 
injected support in front of the molding chamber 
62. 

Step C : 

The cover 64 is closed to push the injected 
support in the molding chamber 62 and to close 
the two molding chambers (see figure 16). 

Step D : 

In the molding chamber 61, plastic such as 
polyamide is injected, while in the molding cham- 
ber 62 heat foamable material is injected. The 
polyamide is injected at a temperature of about 
270* G, while the heat foamable material is in- 
jected into the inner space or room of the pre- 
viously injected support at a temperature of about 
75-105' C. As the time necessary for taking an 
injected support out from the molding chamber 61 
and for pushing it into the molding chamber 62 is 
very short, it is possible to ensure the injection of 
heat foamable material, while the support has still a 
temperature of about 100* C (i.e. higher than 50* 
C), whereby it is possible to obtain a better injec- 
tion, i.e. an injected heat foamable material with a 
higher density or a higher expansion coefficient 
(See figure 13). 

Step E : 

The cover 64 is removed. To said cover, a 
composite material and a support are attached. 
The cover 64 is rotated (arrow R) (see figure 14). 



Step F : 

After a rotation of 90 * around its shaft 68, the 
formed composite material is ejected, (see figure 
5 15). 

Step G : 

The cover 64 is then rotated around its shaft so 
jo as to place the remaining injected support 1 in 
front of molding chamber 62. 

The process can then be continued by repeat- 
ing steps C to G. 

The composite material manufactured by such 
75 a process may have a heat foamable material with 
a maximum thickness of about 5 mm or even 
lower, for example lower to 3 mm. 

Figure 17 shows shematically a further process 
for the manufacture of composite material accord- 
20 ing to the invention. According to said process, two 
films 100.101 of polyamide pass through several 
treatment stations, said films coming from roll films 
102,103 and being collected after treatment in the 
form of roll films 104,105. 
25 The machine used for said process comprises 

- an extruder 106 intended to extrude a heat 
foamable material between the two films 
100,101; 

30 - a unit 107 for marking the places where the 
films will have to be cut, and printing part 
number as well as producer codes, etc; 

- a unit 108 introducing linking means between 
the two films; 

35 - a unit 109 for cutting the films at said marked 
places, and 

- a unit 110 for collecting the composite ma- 
terials obtained by said cutting. 

As advantageously, the heat foamable material 
40 does not adhere too highly on the polyamide films, 
the layer of the heat foamable material is collected 
after the cutting unit on a roller 111. 

The polyamide which is not used as well as the 
heat foamable matarial which is not used can then 
45 be reused, respectively for making continuous films 
and for being extruded. 

Figure 18 is a further shematic view of a pro- 
cess for the manufacture of a support provided with 
a thin layer of heat foamable material or a thin 

so foamed layer. 

In said process, a shaped plate 200 is heated 
by heating at a temperature lower to the foaming 
temperature (heating element 199). A masking 
sheet 201 with an opening 202 is placed on the 

55 support plate 200 so that heat foamable material 
can only be powdered on the unmasked part of the 
plate 200. Due to the temperature of the shaped 
plate, the powdered heat foamable material con- 
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tacting the heated shaped plate is glued on the 
plate. A plate 200 provided with a thin layer 204 of 
heat foamable material is obtained. 

Claims 5 

1. Composite material comprised of a support 
forming a room or groove and of a heat foama- 
ble material agenced in said room or groove, 

said support being made of a material with a w 
melting temperature higher than the tempera- 
ture requested for the foaming, so that when 
heat is applied to said foamable material, said 
material expands to a foamed form out of the 
room or groove through at least one opening, 75 
preferably several openings, of the support or 
formed in the support due to the heat and/or 
the foaming pressure. 

2. Composite material according to claim 1 , char- 20 
acterized in that the room or groove formed by 

said support has at least opening or openings, 
whereby at the foaming temperature, foam 
flows out of the room or groove in at least two 
different, preferably opposite directions. 25 

3. Composite material according to claim 1 or 2, 
characterized in that the support comprises an 
upper plate and a lower ptate linked the one to 

the other by walls forming channel(s) having a 30 
substantially equal cross-section between the 
parts of the wall agenced the one in front of 
the other. 

4. Composite material according to anyone of the 35 
claims 1 to 3, characterized in that the support 
comprises an upper plate and a lower plate 
linked the one to the other by walls forming 
channel(s) extending between two opposite 
end-openings, one end of said channels) being ao 
provided with a means so as to limit the pas- 
sage of foam out of the channel(s) at said end. 

5. Composite material according to anyone of the 
claims 1 to 4, characterized in that the support 45 
is provided with a means for attaching it on a 
frame or structure. 

6. Composite material according to anyone of the 
claims 1 to 5, characterized in that the support 50 
is made in a composition containing 
polyamide. 

7. Composite material according to claim 3 or 4, 
characterized in that the face of the upper 55 
plate directed towards the lower plate is par- 
allel to the face of the lower plate directed 
towards the upper plate, said faces being sep- 
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arated the one from the oth r from a distance 
of at most 5 mm. 

8. Composite material according to claim 1, char- 
acterized in that the support comprises a first 
plate with a hollow, a second plate with a 
hollow and an element linking the said plates 
so as to form a channel extending between 
said hollows. 

9. Composite material according to claim 1 or 8, 
characterized in that it has bending or weaken- 
ing points or line or lines. 

10. Composite material according to claim 1, char- 
acterized in that the support element com- 
prises two parts linked together by bending 
line(s) or bending point(s), each part bearing 
independently from the other a plate, the free 
end of one plate being distant from the free 
end of the other plate, whereby a room is 
defined by said parts and plates, heat foama- 
ble material being placed in the room whereby 
at the foaming temperature, a first part pivotes 
around the bending line with respect to the 
second part. 

11. Composite material according to anyone of the 
preceeding claims, characterized in that the 
heat expandable foaming material is selected 
among the group consisting of polymers and 
copolymers derived of ethylene and unsatu- 
rated acrylic ester. 

12. Expanded seal susceptible to be obtained by 
the heating of a composite material according 
to anyone of the preceeding claims, said seal 
being characterized in that it comprises a sup- 
port defining a room or groove and a foam 
extending in said room or groove as well as 
partly outside said room or groove for contact- 
ing a wall of the structure on which the seal 
has to be formed. 

13. Seal according to claim 12, characterized in 
that the foam extending outside of the room or 
groove has substantially an equal density. 

14. Seal according to claim 12, characterized in 
that the seal has a central opening defined by 
the support which is provided with a surround- 
ing room or groove, the foam stretching out- 
side the room or groove to form a surrounding 
seal.. 

1 5. Sealable element comprising a first piece, con- 
sisting of two plates separated the one from 
the other and linked by a means provided with 



7 



13 



EP 0 679 501 A1 



14 



r . 



several openings, a room or groove being de- 
fined between said two plates ; a second piece 
consisting of two plates separated the one 
from the other and linked by a means provided 
with several openings, a room or groove being 
defined between said two plates, and a com- 
posite material according to the invention, said 
composite material being partly located in the 
room or groove of the first piece and partly 
located in the room of the second piece, so 
that when heat is applied foam expands out- 
side the composite material into the rooms or 
groove of the first and second pieces reaching 
the means linking the plates of said pieces so 
as to push the pieces away the one from the 
other. 

16. Process for the manufacture of a composite 
material according to anyone of the claims 1 to 
U, in which the heat foamable material is 
injected in the room or groove of the support 
when the inner wall of said room or groove has 
a minimum temperature of 50* C. 



21. Process susceptible to be used for the manu- 
facture of a support plate provided with a layer 
of heat foamable material having a thickness of 
less than 3 mm, in which 

- a masking sheet is placed above the 
support so as to mask it partly, 

- a heat foamable material in powder form 
is applied on the unmasked part of the 
support, and 

- before masking or powdering or after 
powdering, heat is applied for obtaining a 
continuous heat foamable material layer 
or a continuous foamed layer on the sup- 
port. 



17. Process according to claim 16, in which the 25 
support is injected in a mold provided with a 
core, preferably an unamovible core, to form a 
room or groove in said support; the injected 
support being then removed from said mold 

and placed into a second mold, whereafter the 30 
heat foamable material is injected into the said 
room or groove. 

18. Process according to claim 16, in which the 
support is injected in a mold provided with a 35 
core, the core is removed to form a room or 
groove in which heat foamable material is in- 
jected. 

19. Process for the manufacture of a composite 40 
material according to anyone of the claims 1 to 

11, in which a layer of heat expandable ma- 
terial is extruded between an upper film and a 
lower film ; after extrusion of said material 
between said films, links are formed between 45 
the films, and composite material consisting of 
an upper plate, a lower plate, at least a link 
and heat foamable material is cut in said films 
and layer. 

50 

20. Process according to claim 19, in which the 
films are made of a material on which the heat 
foamable material does not attach, whereby 
after the cutting of the composite material(s), 

and collecting of the composite material(s), the 55 
films and the layer of heat foamable material 
are separately been collected for their re-use 
or for their recycling. 
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